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ABSTRACT 
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This is the first of an annual series of 
reports on the releases of introduced 
beneficial organisms in the United States 
and its Territories for biological con- 
trol of pests or for crop pollination. 
This report is produced from the 
computerized database "Releases of 
Beneficial Organisms" (ROBO) of the 
Agricultural Research Service Biological 
Control Documentation Center. 


Over 13.5 million individuals of at least 
145 species of insect and mite parasites 
and predators, almost exclusively of 
foreign origin, were released against 84 
insect and mite pests, also predominantly 
introduced species, in the United States 
and its Territories in 1981. In addi- 
tion, over 1.5 million individuals of 20 
species of exotic natural enemies of 18 
species of introduced weeds, and 6 
species of pollinators and other 
beneficial organisms, were released that 
year. These releases, either from field 
collections or cultures of foreign 
origin, or recolonizations from pre- 
viously established populations in the 
United States, were made in 48 States or 
Territories in 1981. Shipments of 42 
biological control agents were sent from 
U.S. facilities to foreign countries in 
1981. Also listed in this report are the 
numerous individuals in the nearly 300 
Federal, State, university, Territorial, 
private, and foreign facilities engaged 
in biological control and other impor- 
tation, release, and related activities 
in L981. 


In addition to an annual publication, the 
ROBO database can produce computer re- 
ports of shipments sent or received and 
releases of beneficial organisms on a 
facility or State-Territory basis and 
detailed reports of the individual 
releases, shipments, or importations. 
The publication includes examples of the 
detailed individual release reports, of 
which all data sets can be searched in 
the ROBO database. 
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(parasitoids), pollinators, predators, 
weed control agents. 


Mention of a trade name, proprietary 
product, or specific equipment does not 
constitute a guarantee or warranty by the 
U.S. Department of Agriculture and does 
not imply its approval by the Department 
over other products not mentioned. 


Copies of this publication may be 
purchased from the National Technical 
Information Service, 5285 Port Royal 
Road, Springfield, VA 22161. 


ARS has no additional copies for free 
distribution. 


Issued August 1988 


CONTENTS 


Introduction, 1 
Citation of release data, 6 
Explanation of entries, 6 
Scientific names and classification systems, 7 
Corrections and updating, 8 
Abbreviations used, 8 
References cited, 9 


Section I - Introduced parasites and predators released, 11 
Part A — Arranged alphabetically by genus-species - complete 
record, ll 
Part B - Target host/prey arranged alphabetically by class, 
order, family, genus, species -— with list of 
released natural enemies, 168 


Section II - Introduced weed control agents released, 183 


Part A - Arranged alphabetically by genus-species - 
complete record, 183 
Part B - Target host arranged alphabetically by class, 


order, family, genus, species - with list of 
released natural enemies, 221 


Section III - Introduced microbial organisms released, 225 


Section IV -— Introduced pollinators and other beneficial 
organisms released, 226 


Section V - Species of introduced beneficial organisms 
(excluding plants) released - arranged in order of 
taxonomic hierarchy, 229 


Section VI — Releases of introduced beneficial organisms - 
arranged by State/Territory and county, 235 


Section VII - Shipments of beneficial organisms from U.S. and 
Territorial facilities to foreign countries, 275 


Section VIII - Participating research and action agency 
personnel, 282 
Part A - Overseas facilities and explorers involved, 282 
Part B —- Quarantine facilities - with quarantine 
officers, 289 
Identifiers assisting in determination of species 
released, 291 
Part D -— All personnel, listed alphabetically by 
facility acronym, 297 


Pant iC 


Section IX - Summary information, 324 


aby = 
ar 


a it oe 
a) Youn im 7 A if : 7 
f i bead 
") iy ene ld 
a weeny : i 
Beer ” i a Fi cnt gi aig 
_ s De ¢ (Lilies te wy me | Vs ra ft vant 
; y er jadi ? he i e, nie rer: 08 
ss : 2 . th eee : ” aah wl “a Nea | Fakes P 
; : _ ¥ pha va age ‘ Ape tioerna 
: 4 Aa? wh my A Vira tai. p xed iy 
' ‘ ; : PL : janis) a aa faye aa ae ia 
ee bien #4 xr m . * ie ie aah wah? Vw Ruy ga 
Aah | 2 i ae a Ve Ff cane a =ueke Ti) uate : Poti d oh Nae 
Lez =o Bie ty | eas apt ic 1 cr nie i bs , - i ; : j ot 
j coe or wets fj Pha een Popes aA od oe « iis ae A 
: ; Pi “ a i ba = \ } wi 4 ay : ‘ , ya = - | 
2s A ree A " Ai ey o> mA = ra ae he OG \ipaeret ‘me re Levan ae 
5 ls OE... bivaes “a ois aga Ade: Shad ene eae Age ts at ‘ 
Phat fi Ry i vig 
i; = A Cal 4 ‘ is 7 ew hig bois ; ale pu. / ea 5 x 
: * i et ; } bp + hy : cs la’ Reena * mY 7 og : - a a 
’ = - ; = ald mL ty 
; ; ao " Wad trip ay ie “os 4 ig ras 
 Sneta LAYHtD @) tt.) VOR re ont “4 aa ra . 
. yo giiseue .. ey. Rete aay oe 
dE hg) AG Meee gat 7 anes wt By jemi: a, 
” 7 Y Ys ee *, hl re Sd : sa) geil ' 
; ’ -, \ i) ie ie ¥ o wet Lay S Rios | 
. z iia Usha ag iy evan ite na 
i it7 ee 5 4 | AS a iio as neh teq ss sth nbs tits ‘Nei 
Pad (de oan sR 
. ; i . an) { 7 vit i , AY 1 7 ar SOx ie 
. : ih ; os 77 Y ' i et , a 
ay ee eee) en,’ A \u7e ie ak senha i 
7 . 7 : m4! | he | #5, a oye Hs be sins ar io 
‘ i en 18 {Si ¥ - j a by i The 
“se nee 7% 7 : in ra) oo Wey ieklats = ae in 
4 f 77 ae ‘aa Sie 6 oe a i? 5 ‘ ae 
j ir ek at (oq) "ay ab wd nenior yy ha ne @ i ; oe 
= bo Gs eg eY Vice Sey Oe ; ig Bo Ra i o ae 
NIG) Oh oe ee 4 Aduy, : ; : 
ry a hra.w ene i soil i ie 
JY 4 : > i 7 a i 7. i | : _ " t- J bie t * Pe ee een F pane ihe : aoe ie he 
em y's Ae in 7 ae 2 anit ia ” 
s.8 5 aS " Te a rh 
¢ r : Pa im ue wr Az 3 “i a eisy oN : Sy) : : rr ‘ 
: YG oe) . iy t ay ier q a 
a Ves re ay ioe, |= nm 7 nee ar lla — ye t v | rm ue + A aA Rare, 
My au 1A i : af - J — i ve rhe rae | 1 anit a ENT ai ny om pars 7 : — 
oe ge ate tage 3 ee eS, 
- con , Soh fn ve 2 bi iat oud rd yi, pk Te t, a vind nhl iy 2 , 
; ott © | a PY, ee je ‘git LM, @y1) (ogee ; 
sp) eg (Vaz be edhe d ¢  U-Aimniuiaireedls t's ne iy lit 
: : i : 4 viet ie etree i Pa 
Pe ee ee er 
a ip (Re ee ahiayah ct rr ; 
tn ie. a an ihe ie 
F aa : ie Patean ‘aa a 
7 a 7 Ls oer 
ra : ve 1 
a 7 : a : a mY 
i , : Ay | 
— rT 7 7 ry | ! 4 


RELEASES OF BENEFICIAL ORGANISMS IN THE UNITED STATES 
AND TERRITORIES - 1981 


Compiled by Jack R. Coulson, Audrey Carrell, 
and David L. Vincent 


INTRODUCTION 


Biological control of pests can be improved by good management 
of data. The search for, collection, and importation of exotic 
natural enemies for release, establishment, and dispersal as 
biological control agents of pests in the United States and 
Territories represent excellent opportunities, indeed an 
obligation, to collect and store valuable information of present 
and future interest. The critical need to compile such data for 
improving biological pest control is well recognized (Bottrell 
et al., 1976; USDA, 1978; Battenfield, 1983). This type of 
information is of current and historical interest not only to 
biological control and integrated pest management scientists and 
administrators but also to systematists and ecologists. Unfor- 
tunately, detailed records of biological control attempts have 
often not been published, or even kept in many instances 
(Greathead, 1986). And compilations of the results of these 
activities (for example, Clausen, 1978) are usually based only 
on published, generally incomplete information. 


The introduction of living plant germplasm into the United 
States has long been well documented by a series of annual 
publications of the U.S. Department of Agriculture (USDA), the 
latest being for 1986 importations (Stern and White, 1987), and 
by the computerized Germplasm Resources Information Network 
(GRIN) (Perry et al., 1988). This present publication is the 
first of an annual series designed to similarly document the 
importation of other beneficial organisms into the United States 
and Territories. It presents mostly unpublished information on 
one of the activities involved in importation programs, that is, 
the field or greenhouse release of introduced biological control 
agents and pollinators. Since many of the releases represent 
recolonizations of introduced species from established 
populations, the publication also includes information on 
establishments and dispersals. 


Much additional information is stored in the computerized 
database from which this publication was produced, including 
information on the original collection of foreign or overseas 


Biological Control Documentation Center, Beneficial 
Insects Laboratory, Beltsville Agricultural Research 
Center, Beltsville, MD 20705. 


Although the data on which this publication is based 

were collected in 1981, the information is still valid 
and useful as a historical record and as guidelines for 
further documentation of the collection and release of 
beneficial organisms in the United States and Territories. 


shipments arriving in the United States and Territories, that 
is, collection and importation data. A brief description of 
this database, “Releases of Beneficial Organisms” (ROBO), has 
been published (Coulson, 1987). Publication of a more detailed 
description has been planned and a 1985 user manual is being 
revised. In addition to this annual publication, the following 
computer reports can be produced by ROBO: 


1. Annual Reports of Releases by State or Facility 

2. Detailed Reports of Individual Releases 

3. Annual Reports of Shipments or Consignments From Each 
Domestic Facility 

4. Annual Reports of Materials Received by State or Facility 

5. Detailed Reports of Individual Shipments (Quarantine and 
Nonquarantine) 

6. Annual Reports of Shipments From Each Overseas/Foreign 
Facility 

7. Annual Reports of Foreign Shipments Received by Each 
Domestic Facility 

8. Detailed Reports of Individual Foreign/Overseas Shipments 


Three examples of individual Release Reports (Rpt. 2)--one for a 
field release from quarantine (ex. 1) and two for nonquarantine 
releases (ex. 2-3)--are presented here. Inquiries concerning 
each of the data sets for these reports can be made using free- 
form Wang computer file utilities. Additional collection and 
release details can be obtained from biological shipment record 
forms on file in the ARS Biological Control Documentation Center 
(BCDC). 


Many persons have contributed to the development of ROBO, 
including many biological control colleagues who responded to a 
1982 user survey, which helped complete revision of three 
Biological Shipment Record forms and of the computer programs 
themselves. The forms were developed and revised with the help 
of Abby Weiner and with some final revisions by A.L. Siehl, both 
of Forms Management, General Services Division, Agricultural 
Research Service (ARS). The computer programs were written in 
COBOL for a Wang VS-100 by Mary Goldenbaum, with revisions 
during the debugging process by Anne Damico and Paul Sobus, all 
three under contract from Program Resources, Inc., and by 
William Murphy of the former ARS Biosystematics and Beneficial 
Insects Institute. Rob Selvage, Ed Bird, and Joe Burton of the 
former ARS Communications and Data Services Division (CDSD) were 
involved in system design and early programming. 


This publication is modeled after, but more detailed than, the 
similar annual bulletin of releases in Canada published since 
the 1930's. The most recent issue reports 1984 releases 
(Sarazin and Hamilton, 1988). Much of the data included in ROBO 
has been provided by the many biological control scientists and 


Example 1. RELEASE REPORT Q REPT. DATE 02/25/88 


RELEASE FILE NO: BIRL-81-0191 
ORGANISM RELEASED: 
Apanteles flavicoxis (Marsh) 


IDENTIFIER(S): 
CURRENT NAME = 
Glyptapanteles flavicoxis (Marsh) 
TAXONOMIC POSITION —- CLASS ORDER FAMILY 


Insecta Hymenoptera Braconidae 
TYPE OF ORGANISM: PA STAGE/PART OF HOST/PREY ATTACKED: L 


ORIGIN 

CIBCIS-81-0004-A India Himachal Pradesh 

CIBCIS-81-0005-A India Himachal Pradesh 

ORIGINAL HOST/PREY: Lymantria obfuscata 

COLLECTOR(S): Ramaseshiah, G CIBCIS 

CULT: BIRL Lymantria dispar GENERATIONS: 1-10 


QUARANTINE ORIGIN 


Beneficial Insects Research Laboratory 


ARS, USDA 
501 South Chapel Street 
Newark DE 19713 USA 
DATES OF MATERIAL TARGET TAXONOMIC POSITION OF 
RELEASE RELEASED HOST(S)/PREY TARGET HOST(S)/PREY 
MM/DD/YY NOS. STAGE GENUS SPECIES AUTHOR CLASS ORDER FAMILY 
8/19/81 202504 Lymantria Insecta 
dispar Lepidoptera 
(Linnaeus) Lymantriidae 


HOST PLANT/ANIMAL OF TARGET HOST(S)/PREY: oak, beech, other hardwoods 


RELEASE LOCATION 
STATE COUNTY TOWN 
DE New Castle Wilmington 


RELEASER(S) 

Fuester, R W Schaefer, P W 
Beneficial Insects Research Laboratory 

ARS, USDA 

501 South Chapel Street 

Newark DE 19713 USA 


REPRESENTATIVE SPECIMENS - NUMBER : LOCATION: 


Example 2. RELEASE REPORT NQ 


RELEASE FILE NO: UCR-EFL-81-0022 
ORGANISM RELEASED: 
Peranus maindronii (Lewis) 


REPT. DATE 02/25/88 


IDENTIFIER(S): Legner, E F UCR Siddiqui, R K CIBCPS 
CURRENT NAME = 
Atholus maindronii (Lewis) 
TAXONOMIC POSITION —- CLASS ORDER FAMILY 
Insecta Coleoptera Histeridae 
TYPE OF ORGANISM: PR STAGE/PART OF HOST/PREY ATTACKED: E,L,P 
ORIGIN 
Pakistan Pun jab 
ORIGIN FILE NUMBERS 
UCR-81-0056 
NON-QUARANTINE ORIGIN 
LABORATORY CULTURED FIELD COLLECTED - STATE, COUNTY, MM/YY 


University of California, Riverside 
Division of Biological Control 

Department of Entomology 

Riverside CAs 92521: BY: 
USA 


LAB HOST: Musca domestica 
FIELD HOST: 


DATES OF MATERIAL TARGET 
RELEASE RELEASED HOST(S)/PREY 
MM/DD/YY NOS. STAGE GENUS SPECIES AUTHOR 
11/7 9/81 6 A Haematobia 

irritans 

(Linnaeus) 


/ 


GENERATIONS: 1-10 


TAXONOMIC POSITION OF 
TARGET HOST(S)/PREY 
CLASS ORDER FAMILY 
Insecta 

Diptera 

Muscidae 


HOST PLANT/ANIMAL OF TARGET HOST(S)/PREY: cattle (dung) 


RELEASE LOCATION 


STATE COUNTY TOWN 

CA Tulare Porterville 
RELEASER(S) 

Legner, E F Warkentin, R W 


University of California, Riverside 

Division of Biological Control 

Department of Entomology 

Riverside CA 92521 USA 


REPRESENTATIVE SPECIMENS — NUMBER : LOCATION: 


Example 3. RELEASE REPORT NQ 


RELEASE FILE NO: BIRL-RMH-81-0097 
ORGANISM RELEASED: 
Chrysocharis punctifacies Delucchi 


REPT. DATE 02/25/88 


IDENTIFIER(S): Hendrickson, R M BIRL 
CURRENT NAME = 
Chrysocharis liriomyzae Delucchi 
TAXONOMIC POSITION - CLASS ORDER FAMILY 
Insecta Hymenoptera Eulophidae 
TYPE OF ORGANISM: PA STAGE/PART OF HOST/PREY ATTACKED: L 
ORIGIN 
Europe 
ORIGIN FILE NUMBERS 
NON-QUARANTINE ORIGIN 
LABORATORY CULTURED FIELD COLLECTED - STATE, COUNTY, MM/YY 
PA Chester 7/81 / 
BY: BIRL 
LAB HOST: GENERATIONS : 
FIELD HOST: Agromyza frontella 
DATES OF MATERIAL TARGET TAXONOMIC POSITION OF 
RELEASE RELEASED HOST(S) /PREY TARGET HOST(S)/PREY 


MM/DD/YY NOS. STAGE 


8/7 6/81 84 A Agromyza 
frontella 
(Rondani) 


HOST PLANT/ANIMAL OF TARGET HOST(S)/PREY: alfalfa 


RELEASE LOCATION 


STATE COUNTY TOWN 

MD Baltimore Monkton 
RELEASER(S) 

Hollins, M 


Maryland Department of Agriculture 
Plant Protection Section 
5ist Street 


College Park MD 20742 USA 
REPRESENTATIVE SPECIMENS - NUMBER : LOCATION: 


GENUS SPECIES AUTHOR 


CLASS ORDER FAMILY 


Insecta 
Diptera 
Agromyzidae 


Citation of Release 
Data 


Explanation of 
Entries 


action agency personnel listed in section VIII of this pub- 
lication. Their voluntary cooperation is greatly appreciated. 


If data concerning releases reported in this publication are to 
be cited, the pertinent journal or other reference to the 
release(s) should be given whenever possible. If this is not 
possible, or if it is otherwise desirable to cite release data 
from this publication, the pertinent project leader (or facility 
or releaser, if the release was made directly from quarantine) 
should be given as the source of the data. Credit should also 
be given to the releaser and original collector of the material 
when they differ from the project leader. For example: (1) 
When referencing releases of Euseius quetzali against the broad 
mite in California, cite McMurtry, J.A., Univ. Calif., 
Riverside, p. 83, in “Releases of Beneficial Organisms in the 
United States and Territories - 1981," Coulson, J.R., et al., 
compilers, U.S. Dept. Agr., Agr. Res. Serv., Misc. Pub. 1464, 
1988. (2) When referencing releases of Praon flavinode against 
the lime aphid in California, cite Dahlsten, D.L., Univ. Calif., 
Berkeley, p. 144, in "Releases of Beneficial Organisms in the 
United States and Territories - 1981," Coulson, J.R., et al., 
compilers, U.S. Dept. Agr., Agr. Res. Serv., Misc. Pub. 1464, 
1988. (K.P. Carl, CIBC, Switzerland, collector) 


All entries in the various sections of this publication should 
be fairly self-explanatory. However, it may be helpful to 
explain the information included in some columns of part A in 
sections I and II. 


Column 4. Each importation, shipment, or release record in ROBO 
is recorded by a file number, as illustrated by those listed in 
this column. The file number for releases from quarantine 
consists of a facility acronym, year, and consecutive number. 
For nonquarantine releases, the initials of the project leader 
responsible for the release are included in the file number. 

The facility acronyms are listed in section VIII with full 
facility addresses and with names of all personnel participating 
in the collection, shipment, or release activities in 1981. The 
addresses are those of 1981. Also in column 4 of part A, are 
the facility acronym and full name of the releaser(s). For 
Extension personnel or county agents and field personnel of 
Plant Protection and Quarantine (PPQ), Animal and Plant Health 
Inspection Service (APHIS), usually only the address of the 
releaser's headquarters is listed rather than each specific 
address. The asterisk (*) in this column indicates that 
specimens representing the material released have been 

retained. 


Column 2. The country or State and sometimes county where the 
released material was collected are listed in this column, 
together with the acronym of the quarantine, overseas, or 


Scientific Names 
and Classification 
Systems 


nonquarantine facilities (the last with the collector's 
initials) from which the material originated; these facilities 
and personnel are also listed in section VIII. More details of 
the original overseas collections and shipments are available 
from the ROBO database (Rpts. 5 and/or 8). 


Column 3. The State/Territory and county where the release was 
made and month of the release are listed in this column, 
together with the number and stage of the organism released. 
(The category “county” also includes parishes [for Louisiana], 
independent cities [for Virginia], or other political 
subdivisions analagous to counties in the various States and 
Territories.) Additional release details can be obtained from 
the ROBO database (Rpt. 2). The "e" following the number 
released indicates it is an estimate. The abbreviations used 
for stages and for States and Territories are given later in 
this introduction. Column 3 also contains numbers referring to 
notes listed at the end of part A in sections I and II. 


All scientific names in columns 1 and 5 of part A of sections I 
and II and elsewhere in this publication have been verified by 
systematists of the Systematic Entomology Laboratory (SEL) and 
Systematic Botany, Mycology, and Nematology Laboratory (SBMNL), 
ARS, Beltsville, Maryland. Their efforts are appreciated. The 
most current names for the organisms, according to these 
specialists as of February 1988, have been used in this 
publication. As indicated by the three examples of individual 
computer Release Reports, the name under which the organism was 
originally imported or released is retained in the ROBO 
database, and searches can be made using both original and 
current names. The higher classification system for arthropods 
is that used by SEL scientists. The system used for plants in 
section II is that of Cronquist (1981). 


The scientific name in this publication for the plant in the 
United States known as Russian thistle, Salsola australis R. 
Br.(=S. iberica, S. pestifer, or S. kali of authors), is in 
accordance with the opinion of J.H. Kirkbride, SBMNL, in litt., 
based on Botschantzev (1974). The scientific name of the 
plant(s) known as musk or nodding thistle is a more difficult 
question. Used here are the names Carduus nutans subsp. 
leiophyllus (Petr.) Stoj. & Stef. (=C. thoermeri of authors) 

for populations in the Great Plains and most of the Eastern 
United States and C. nutans subsp. macrocephalus (Desf.) Nyman 
for populations in Montana, based on McCarty et al. (1984) and 
McGregor (1986). The name C. nutans without subspecific epithet 
is used when the proper subspecific name is doubtful. Though 
the scientific name Euphorbia esula Linnaeus is used in this 
publication for the weed(s) known as leafy spurge, it must be 
pointed out that the taxonomy of North American leafy spurge is 
still controversial among botanists, some of whom consider North 


Corrections and 
Updating 


Abbreviations Used 


American populations to be a complex of species and hybrids 
(Radcliffe-Smith, 1985; Mahlberg et al., 1987; and Harvey et 
al., 1988). 


The ROBO database is a “living” database, capable of continual 
updating with new information. Therefore, readers are 
encouraged to notify the ARS Biological Control Documentation 
Center of (1) any errors found in this publication, (2) 
additional, currently missing information as indicated by 
question marks in this publication, and (3) any changes to 
scientific names as a result of the publication of descriptions 
of species recorded here as "sp.," or otherwise incomplete 
Names, or as a result of new taxonomic studies. Comments can be 
addressed to the Center at Building 476, BARC-East, Beltsville, 
MD 20705. 


Type of Organisms 


MI -— microbial, PA - parasite, PO — pollinator, PR - predator, 
WE -— weed feeder, OT - other 


Developmental Stages of Organisms Released 


A - adults; C - cocoons; E - eggs; J — juveniles (for 


nematodes); L — larvae; MU — mummies; N - nymphs; P - pupae, 
puparia; PHA, PHE, etc. -— parasitized host adults, eggs, etc. 


States and Territories 


AK Alaska KS Kansas OH Ohio 
AL Alabama KY Kentucky OK Oklahoma 
AR Arkansas LA Louisiana OR Oregon 
AS American Samoa MA Massachusetts PA Pennsylvania 
AZ Arizona MD Maryland PR Puerto Rico 
CA California ME Maine PW Palau 
CO Colorado MH Marshall Islands RI Rhode Island 
CT Connecticut MI Michigan SC South Carolina 
CZ Canal Zone MN Minnesota SD South Dakota 
DC District of Columbia MO Missouri TN Tennessee 
DE Delaware MP North Mariana Island TX Texas 
FL Florida MS Mississippi UT Utah 
FM Federated States MT Montana VA Virginia 

of Micronesia NC North Carolina VI Virgin Islands 
GA Georgia ND North Dakota (U.S) 
GU Guam NE Nebraska VT Vermont 
HI Hawaii NH New Hampshire WA Washington 
IA_ Iowa NJ New Jersey WI Wisconsin 
ID Idaho NM New Mexico WV West Virginia 
IL Illinois NV Nevada WY Wyoming 
IN Indiana NY New York 
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